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NATTIONAL AERONAUTICS AND SPACE ADMINISTRATION

TECHNICAL MEMORANDUM X-18.4

A WIND-TUNNEL INVESTIGATION OF THE CARRY LOADS AND MUTUAL
INTERFERENCE EFFECTS OF 1/40-SCALE MODELS OF THE
X-15 AND B-52 AIRPLANES IN COMBINATION

By Robert T. Taylor and William J. Alford, Jr.

SUMMARY i;)CQCafS >

A wind-tunnel investigation has been made of the aerodynamic charac-
teristics of a North American X-15 model and of a Boeing B-52 model under
conditions simulating launching of the X-15 from the B-52. Buffeting
data also were obtained on the right-hand horizontal-tail panel of the
B-52 model behind the X-15 model installation. The data are presented
without analysis; however, the reader is directed to NASA Memoran-
dum 6-8-59L which offers a brief analysis of the X-15 launch problem.

fthe

INTRODUCTION

Past aerial launchings of research airplanes have been made from
the center-line location of the carrier airplane. In the case of the
X-15, B-52 combination, however, the carry location chosen is beneath
the 18-percent semispan of the right wing. The choice of such an asym-
metrical location raises questions as to the carry loads and launching
safety of the combination.

A wind-tunnel investigation was therefore undertaken in the Langley
high-speed 7- by 10-foot wind tunnel to determine the carry loads, the
mutual interference effects, and a qualitative measure of the B-52
horizontal-tail panel buffeting due to the installation of the X-15.

The purpose of the present paper is to present, without analysis,
the results of these wind-tunnel tests with some notes on the reduction
of the data. A brief analysis of the X-15 launch problem based on these
data is given in reference 1. The data of the present paper were used
in reference 1 to determine static stability derivatives and to estimate
damping derivatives in éalculating the X-15 drop motion at the design
conditions of altitude and Mach number.

*Title, Unclassified.
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COEFFICIENTS AND SYMBOLS

The longitudinal data represented herein are about the stabllity
axis and the lateral data are about the body axis. The positive sense
of the coefficients and angles used in the paper are given in figure 1
(on the left for the X-15 and on the right for the B-52). The force and
moment coefficients are based on the dimensions of the model for which
the data are given.

cr 11ft coefficient, Iiit
Q:
Cp drag coefficient, 2§§E
Cb approximate drag coefficient, Approxizgte drag
Cm pitching-moment coefficient about 5/5 on X-15 or about E/h
on B-52 Pitching moment
’ qSt
¢y rolling-moment coefficient about balance axial center line,
Rolling moment
qSb
Ch yawing-moment coefficient about 5/5 on X-15 or E/h on
B-52, Yawing moment
qSb
Side force
Cy side-force coefficient, —————
aS
CB B-52 horizontal-tail root bending-moment coefficient (posi-

tive root moment caused by upload at tip),
Root bending moment

St bt
172 %
Q free-stream dynamic pressure, %QV2, lb/sq ft
p free-stream density, slugs/cu ft

é‘)l

mean aerodynamic chord of wing, ft

N -




U ” R 3
N mean aserodynamic chord of wing, ft
r radius, in.
A free-stream velocity, ft/sec
c chord, ft
d mean aerodynamic chord, ft
b wing span, ft
by horizontal-tail span, ft
R Reynolds number
S wing area, sq ft
S¢ horizontal-tail area, sq ft
a B-52 angle of attack, deg
fa¥e ) X-15 incidence relative to B-52, deg
o' X-15 angle of attack, deg
B angle of sideslip, deg
OB = By.15 - Ppso
¢ angle of bank, deg
iy B-52 horizontal-tail incidence, deg
Oy 7 X-15 vertical-tail deflection, deg
Be X-15 horizontal-tail deflection, deg
5p X-15 speed-brake deflection, deg
M free-stream Mach number
X,Y,Z airplane body axes
Z separation distance, measured normal to B-52 center line, in.




.
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L ERIR :
Bg differential horizontal-tail deflection, 6e,R - 5e,L’ deg
M root-mean-square buffeting bending moment of right horizontal
tail, in-1b upload at tip gives positive moment
6f deflection of outboard B-52 flap, deg
Subscripts:
X-15 refers to X-15 model
B-52 refers to B-52 model
R right-hand tail panel
L left-hand tail panel
w wind axis

MODEL AND APPARATUS

The investigation was made in the Langley high-speed T~ by 10-foot
wind tunnel. The models used were 1/LO-scale representations of the
B-52 and X-15 airplanes. Sketches of the models and modification details
are presented in figure 2. Photographs of the various model installations
are shown in figure 3. With the X-15 in the captive condition (pylon
mounted ), data were taken from two six-component strain-gage balances,
one in each model. 1In addition, buffeting data were recorded from a
strain gage mounted on the root of the right-hand horizontal-tail panel
of the B-52 model. It should be pointed out that no attempt was made
to scale this panel structurally; however, an instantaneous reading
pressure gage recording the pressure difference between the upper and
lower surfaces was installed in the panel directly back of the X-15 model
to assess the power content of the X-15 wake over the frequency range of
interest.

During the tests to determine the aerodynamic characteristics of the
X-15 (X-15 sting mounted) while traversing the flow field of the B-52,
no aerodynamic and buffeting measurements were made on the B-52 model.

Further data were obteined on each model individually through the
Mach number range.
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TESTS AND CORRECTIONS

The tests were made over a Mach number range from 0.40 to 0.85.
The range of test Reynolds number for esch model is presented in fig-
ure 4, The primary variables of the investigation included the angles
of attack and sideslip of both models individually and in combination,
and the angles of attack, sideslip, and bank of the X-15 in the presence
of the B-52 at several separation distances. Tests to determine control
effectiveness of the X-15 in the captive position were made to permit
estimates of carry loads due to control deflection. Data also were
obtained on both models separately in the tunnel. Additional data were
obtained on the clean B-52 model with No. 60 carborundum grains applied
at the position of estimated full-scale boundary-layer transition. This
estimation was made by using the method of reference 2.

Carry Tests

This series of tests was conducted with the X-15 model mounted on
a 6-component strain-gage balance suspended beneath the bylon under the
B-52 wing. The attitude of the X-15 with respect to the B-52 reference
line was measured (wind-off) as ag =2.25°, B =0° and P = 0°. The
Jet~boundary corrections applied to these data (ref. 3) are those induced
by the B-52 model. When corrections for the effects of tunnel blockage
(ref. 4) were applied to the data, the drag of both models was considered.

The drag of the B-52 model was corrected to the condition of free-
stream static pressure at the model base. No base-pressure correction
was applied to the X-15 data. Corrections to the model angle of attack
due to support deflections have been applied to the data for both models.

Separation Tests

During this series of tests the X-15 model was sting-mounted in
the presence of the B-52. (See fig. 3(e).) As mentioned previously, no
B-52 data were taken under these conditions. The blockage corrections
for these tests were the same as the corrections applied to the data for
the X-15 when pylon mounted. No Jjet-boundary corrections have been
applied to these data. Also the base-pressure correction has not been
applied to the X-15 data. Deviations of the X-15 angle of attack due to
support deflection have been accounted for but corrections to the verti-
cal displacement due to support flexibility are unknown and are therefore
not applied. 1In this connection it should be pointed out that a fouling
circuit was installed between the mating surfaces of the pylon and the
X-15 fuselage to indicate when the X-15 model touched the pylon. No data
were taken under such conditions.
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Tests of the X-15 and B-52 Separately

These tests concerned each model tested individually in the tunnel.
In the case of the B-52 model, the support-deflection, blockage, Jet-
boundary and base-pressure corrections have been applied in the normal
manner. The data taken on the X-15 model did not require correction for
jet-boundary or blockage effects because of the relatively small size of
the model. The data have been corrected for the effects of support
deflection and the model drag has been corrected for the difference
between actual test base pressure and free-stream static pressure.

Reduction of the B-52 Tail-Panel Buffeting Data

The instantaneous output of both the root bending-moment gage and
the pressure pickup were fed through appropriate instrumentation and
recorded on tape. The harmonic content of these taped signals were sub-
sequently analyzed over a frequency range from about 40 cycles per sec-
ond to 750 cycles per second. A typical record so obtained 1s 1llus-
trated in the following sketch:

Oscillatory
moment

T T T
0 200 400 600

Oscillatory
pressure

1
0 200 400 600

Frequency, cps

As will be noted, the oscillatory pressure input remains relatively con-
stant throughout the frequency range of interest and therefore it 1s felt
that no oscillating pressure inputs are being damped by the tall structure.

—
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It is reasonable then to plot the root-mean-square values of the bending-
moment gage against angle of attack as an indication of buffeting.
Although these measurements are not intended to be quantitative, they
should give an indication of the onset of the buffeting which from the
engineering viewpoint is adequate. Figure 5 of reference 1 indicates
remarkable agreement between these data and the flight buffeting boundary
of the B-52 airplane.

PRESENTATION OF RESULTS

The results of the wind-tunnel investigation on the aerodynamic
characteristics of an X-15 model and of a B-52 model under conditions
simulating launching of the X-15 from the B-52 are presented in the fol-
lowing figures:

Figures
Clean B=-52 . & & & ¢« ¢ ¢ o o o o o o @ « o o & o 2 s . 5 to T
Breakdown runs; addition of slot, pylon, and X-15 . . . . .. 8 to19
Root-mean-square buffet data . . . . e e e s e o e e e e« 20 to 25
X-15 model 810M€ . &« & + ¢ ¢ 4 4 4 4 e b e s e s e e e ... 26to27
X-15 pylon mounted in B-52 flow field . . . . « « ¢« « . . . . 28 to 32
X-15 sting mounted in B-52 flow field . . . . . e o o« o « 33 tolo
Effect of wing-fix and slot modifications of B—52 on
X-15 characteristics . . . & ¢ ¢ v ¢ v v ¢ v 4 4 4o . . . . 41 toh3

The configuration constants for each figure are given in table I.

lLangley Research Center,
National Aeronautics and Space Administration,
Langley Field, Va., August 20, 1959.
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Figure 1.~ System of axes used in the investigations. Positive direc-
tions of forces, moments, angles, and direction are indicated by arrows.
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Figure 4.- Variation of Reynolds number with Mach number for B-52
and X-15 models.
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the X-15 pylon mounted. Wing slot A; effect of sideslip;
By = Be = b, = 0°.



15

10

Q9
T IIINKREY

D P4aos 040

12

3k

Figure 10.- Concluded.




o FEREERnS 35
(X ] :00 ! L gk .-. .. : Eo E :.. :..

M
9 &5
v 83
N 80
o 75
a 70
A 60
o 40 i
HH
i
5 15
T2 ) -0 -5 O 5 /0
-4 .2 o 2 4 6 8 0 12 o
C

(a) &, =15°.

Figure 11.- Aerodynamic characteristics of the B-52 airplane model.

i, = 30.
slot A; X-15 pylon mounted; effect of X-15 pitch control; iy = 39;
’

B = 0% Bq =5r=00.

Wing



-
N
'y
¥
o
@
9
X : BN
. - S
ot AENE .,WU/., %o
. BSa e M e
caces - T /L// |
ot N /w NN
seoes ,rw//

g

05
0|
5]
10
5
0
5|
_/q

36
a,deg

Figure 11.- Continued.




37

”""""m

15

10

5

o

-5

-10

a,deg

Figure 11.- Continued.



/5

10

/4

12

10

8

&

4

G

e = -150.

(a)

Figure 11.- Continued .




39

(4
L]
L J
[ 4
L]
[ 4
(X ]
[ 4
[

H

3

04
Cn 0/

Q
T SQ3RR3R

DbP4a4aoGoqoO

12

10

&

&

Figure 11.- Concluded.



o0 ©069 ¢ ¢9¢ ¢ o0 -
%0 20 . ety @lR ;.
‘ee ves . . . .00 .00 :.: cos oo’ ose .e
N [
30N ‘ — !
N ' O
S S —
5 ; - ? 1
A M
0”7 10 \ - ey N "~ |
o i -
0 ;:j“ﬂ~ﬂ’?“ M
-/0 | 5\* T = e Q 85
T v &3
80— e N 80
o 75
35, B N R . B D 70
E i a 60
30 | ‘ o 40
250 ‘
15 R R
o |
&\ :
o ik M |
0 !
_Of e
ORI AP : :
A/ 15 .
e g
/“7/:;/// ) ‘ P i i DN
o A T
i- o
- Cy 09 e i
; | 0 i&aji:iﬁr*frw
‘ J 05 - k A v‘m..
8 o 12 14 10 -5 o 5 10 15
a,deg
o)
(a) 8, =15".

Figure 12.- Aerodynamic characteristics of the B-52 airplane model with

the X-15 pylon mounted. Wing slot A; effect of X-15 roll control;

=30. 3 =0%°8 =8 =0°
iy =37; B =07; 6e Br o”.




30

L0t

Cm 1O

25 RIS

85

83

351

80

75

30|

70

60

OPOOPJAAaa

40

(v) s, = -15°.

Figure 12.- Concluded.

ooy

41




o . sees oo
L2 c o eo o e o o
¢ o e 0 » § e ¢ e
oo eoco o g ©* & soe ¥y (XX} o
J0
i LA
o »
o e
0 é{/’/ﬁ/
M %) ,//‘ IO e
9 85 |
v 83 03 ==
N 80 et ™
o 75 oz ﬁf?ff*fcﬁn
(=] 70 GI r“!—w -
& 60 OF [z 00
o 40 PSS IRt msasr v N Dl
' O lo=o ot
SO ' ,,,,,,,
O3 ram—ieranes. i
oe =
Cﬂ 0/ rp—rw—fl—D—D#{)Oi}D !
/5 -0/ Y ISSUUPUN DS
rS W ied
o T T T )5 oo
D O e [ s
5},/1/‘«/ /)/AQ/:’::(//K‘/D /0 R
adeg | ! /////7 ' . D-0-0-070-00
o /.w/r /// ! i 05 o p-oxHre il
-5 u‘/‘j/‘ OO R ISR A ! 19) - p—o o 00
_/oi,, S S T ; i ! — I
-4 2 0 2 4 6 & 0o /2 /o -5 0 5 /0 /5
GL a’m
(o)
(a) &, = 7.5

Figure 13.- Aerodynamic characteristics of the B-52 airplane model with

the X-15 pylon mounted.
iy =395 B = 0° 8

8

=8, =

[S

Effect of X-15 vertical-tail deflection;
o°.



43

e o 2
(XXX X ]

5

10

5

o

5

0

/

5,

deg

a,

() 5, = -7.50.

Figure 15.- Concluded.



b 22

LA LR X ]

L4 it :
il i e
12 S0 -5 0 5 /0 15

4 2 0 2z 4 6 & 0
C. a,deg
Figure 14.- Aerodynamic characteristics of the B-52 airplane model. °

X-15 pylon mounted; X-15 speed brakes deflected 350; By = Be = Br =07;
; o o
iy = 3%y B =07,




k5

s080s

0 909 & ® e

(XXX XN ]

-5

5 10 /5

o
a,deg

-10

12 14

10

6 &8

4

Cr

52 airplane model with

Figure 15.- Aerodynamic characteristics of the B-

the X-15 pylon mounted; effect of stabilizer deflection with outboard

B-52 flaps deflected 30°; M = 0.L0.




*® o o tea oo

[ X XX X~
* »

200800
(KX XN ]
o o o
L4 .
XXX X ]
(XX ]

L6

Cp 20 e

A

el et

/.

aeg

a’

0 5
a,deg

-05

/5

-5

10

G

iy = -2°.

(v)

Figure 15.- Concluded.




N ZENEN LT

opOoOoOprPdaAa

Cy 05 SR

05
SN I W R
o -5 0 5 /0 /5
a,deg

Figure 16.- Aerodynamic characteristics of the B-52 airplane model. X-15
pylonomounted; buffet fairing in place; 85 = &, = Be = 0°; iy = 39
B =0



.

ee vea o 000 o 0.

L8

15

10

0
al deg

5

-10

2

10

8

6

= 30,

Effect of sideslip; i,

Figure 17.- Aerodynamic characteristics of the B-52 airplane model with
X-15 off and wing slot and pylon in place.




5

/0

305 00
RN

4o odq 0

Figure 17.- Continued.



T
il
T

o &5 0 /5
a,deg

-5

Gigeb it ]
A5

.Zay.——foe s RIS

-10

-4°

2

(c)

e 609 O 000 o oo

10
Figure 17.- Concluded.

8

F NN

Ce

50

Lo s>

i
T
|

0!
05
15+
10
5
o
-5




30+

20}

Cb.K?f

-0

-0/

Figure 18.- Aerodynamic characteristics of the B-52 airplane model with

the X-15 off and slot and pPylon in place.
deflection; 8¢ = 309; M = 0.kO.

Effect of outboard flap



*s G608 ¢ o0 o0 [ X ]
52 EEEENE . ::

opOoOoOVP4AaAa

Figure 19.- Aerodynamic characteristics of the B-52 airplane model with
X-15 off and slot and pylon in place. Buffet fairing on; B = OO;
. 50
i, = .
t




N\
"

*gopow ssuodssa TejuswspUNI TIBI-TBIUOZIIOY 2C-g -°Q2 oInITd

L Ul ) 18jud2 8bDIasSNh o +
L0081
_\ - 20112 f_
‘ LOE8'E |L
,0082 )
\ ,00L'€
opou buipusg
|
N~
abnpb ainssaiy
sd296¢
-+ 8pou [puoisiof
}

T’.\k oz 'IIA uol D0} 13yoYs

sopow asuodses jojuswDpUNS 1104



¢ e o . 0 {
® o L2 J Se ¢ o o0e o LA K ] .

100 ] m T
90 H
B-52 clean aEEEN
——— B-52+ pylon+s/ot ]

80 T ———— B8-52 + pylont+ slot4x-15

70
60 . -
T T OO NERREREERARRNEENEE 1
ngeuglilianinn f
T R T T R R

50 HHHH- ] HHHA T
T I T T HH I K
EBRSRESNREESEES AT H T
40 T u

[ ] 1T 1] 2

T : ae f
i : ik
30 ERERERSS Zaus
Tt {
1 111 1] I ]
aM T masasRRIRES : ’

20 - 1 - i f ]
/0:;;:**“ T T T 1
o Hi L A H T 1

T T /
O 1
0 B —t | e Y 4 -

a,deg

(a) M = 0.40.

Figure 21.- Effect of the basic additions on horizontal-tail panel buffet.

v




amM

40
36
B8-52 clean
32 ——— B8-52 + pylon+slot
] B-52 + pylon +slot+ X-15
28
249
20
u /
1
/16
/
i H
it '
o /
gt
o /
Ei / (/‘
4
a8 1
ottt - &
-8 -4 0 4 8 12
a,deg

(b) M = 0.60.

Figure 21.- Continued.

25



56 )

20 T

T B8-52 c/ean H

/8 ——— B-524 pylon+ slof
——— B-52 +pylon+slot + X-15 1]
/6ﬁ -

/4

2 Besssamsnnas T =
/0 P * ]
1 N ] IT7T] w
] I T &
8 ] ATTHE 11 ]
SENRRER ascanne: :
6l 1 ] mIing 5
. ASSRRRERARNE! SRR o
aAM & HHH R 11T T
4 THHHH T HHHHH
EENRE. 1 11T T T
41ty 1] 4
~ Vi [ B
o N1 i 5 .
HEEUEE {/( ] B

] IT] AT T I ]
% % .
TH 1 L+ H
ERRERY [T u 11 N T 13171
L TE .

-8 -4 o 4
a,deg

(c) M =o0.70.

Figure 21.- Continued.

R

2




am

I XX KX
[ XX ]

© O ]

o7

a Sam
CHE s
Al e
[ » - -
s a
o ﬁ:‘z; T B-52 clean
/2:; T T B8-52+4 pylon + siof
RSmssEERE
jH;];F: - T T 8-52+ pylon+ slot{+ X- /5 &
/OF+— = - X
ESSCRESRSdssastatt: St g g
8t B EEEEEE Aunn.. musmauEs
i’@ | 1 S ENEN
6 u.
T H peaEsRal .
T T N
- T } - 1
4 e SENEEEEEE a8 H
AESASERE u T ST ]
T /*‘;:; 5 T Eass
H T T mEman . maEs
2}?‘* s :: SRSEREEE Resis /— S
:f:}lf\c 1 - S A ]
0 L HH T T

a, deg

(@) M =o0.75.

Figure 21.- Continued.

-



58 E.g .:g § .: : ®e ee o o  ... oo o:§ Eog

16T

/4 T

B-52 clean

12 H o

B-52 xpylon + s /ot

] ——— B8-524+pylon +slot4+ X-/5

/10 T T
it teadst s e el adhica e
8~‘_ [ i T 1T ] ;k [
AdsdsetEEanatane AR IR e RRe RaRRR AR
6 T T
T
am | il el adntinee NS -
4 AT ]
N T T
= 1] 74% 11T ]
Paiatanaant salifacceasadhs dnncinnitastEantcalicaniaaas
0 [ T

-8 -4 0 4 8
a,deg

(e) M = 0.80.

Figure 21.- Continued.

-. %




am

/6

27

1]

/4

12

B-52 clean
——— B-52 + pylon +slot

———8-52 +pylon +slot + xX- 15

/10
st 4 n
] T H
T 7 T
- [
6
17 / 1
11 N 1
- N ]
4 - C i ﬂ
B 4l
11 ] 117 1
L. -~ {4
— Pl +—1
e o N T 1
L L1 L] N S -
P11 N - IENNENNEES
2+ T
:::ﬂ, IRRNEN BAN :::L_wﬁ IEEEREEN ]
1 u i

-4 (0] 4 8
e, deg

(f) M = 0.83.

Figure 21.- Continued.

/12




60 ..

I " -
eoe o e o LX) 60 © o o¢ee oo LY ]

IR T

[ T THAT I 1
T 1

121

asduun B-52 clean

10

T ——— B-52 + pylon—+ sl/ot

T ——-— B-52+pylon+slot+ X-15

6l
am e T
4:? . iR UERARE _—ll_
A T :*/ ESREENEE
=t T ‘kNKﬂ A [
2’_1V r ] M—'— L L ‘4
JRERRRRTRSH i ad0a33853staaatsssans

a , deg

(g) M =0.85.

Figure 21.- Concluded.




(a) M = 0.Lo.

buffet.

.o ooomo .
o o o e o e o
o o o0 ® ® o0 e 00 e &
e o e L ] L] * o o ® o e o
e eo0e o0 06090 o o oo L 2 J e o ® 08006 o0
50T e HHH HHHH
45 = SSSEEI2ES A
B-52+py/an+s/of+x-/5,ﬁ:oo B ENENS
0 — — —B-52+pylon+siot+x-15, #=4° [ .
——=——28-52 + pylon+ slot + X-15,4=-4° H
TEA
e s T
o
t
30 1
1
H
Hf
25 ¢
,V
20 7
/5 1
: fi s
il
’I
/10
H 7
11 ]/
,’l
5 ] — 7
/1’ ™~ P4
o = o 1
-8 -4 o 4 & /2 /6
a,deg

61

Figure 22.- Effect of the combination in sideslip on horizontal-tail panel



62

aM

40

36

32

28

291

20k

/6

/12

L4

- e
o BN
- - H Il ] I
114 pEEN 1 1 T

B-52 + pylon + slot + X-15, f£=0°

H

AT

———B8-52+pylon + slot + X-15,4=4° | + _}:5
————PB8-52+pylon + slot + X-15,5=-4°
N = n j 1
: ST AR R
! TR
T s . " ] ’_‘ B
P 1 u T
[ ] ] " ]
T »..,., 7 —+ | { 1 1
[ [ 1A [] _
1 fiaas :H i u
HH H dRas AREER28 1S BBassnnnans
H rassas H

1/ 1
H [ 4 LT

+ 1 14 RN u

- y T

L - SENE 1

=31 - =+ =SENNE. .. -+

a,deg
(b) M = 0.60.

Figure 22.- Continued.

-8 -4 o 4 g

/12




am

63

36
- B-52+ pylon+slot+ X-15, f=0°
39 ——B-52+pylon+slot+X-15, 8=4°
——-——8-52+ pylon+slot+Xx-15, F=-4°
28
24 = -
20H . i
i : :
/16 /
f
/2H
. f
&
E:: ]
i : i
ot H ]
-8 -4 o 4 8 /2
a,deg

(¢) M = o0.70.

Figure 22.- Continued.



64

40 1 HF] H- - l THIFH T ] E
36 - SEE L H
B-52+pylon+silots X-15 ,8=0° g8
32 ———B8-52+ pylon+siot+X-15,6=4° H
————B-52+pylon+slot+X-15, 8 =-4° :
28 jass - -
24 : - HHHHHHT
di
20 ]
|
T 5 H L SN
/16 T
12 ] f I
amM :
8 [hiEEEHE
; HH
4 3 _ T
0 1

-8 -4 o 4
a,deg

(@) M =0.75.

Figure 22.- Continued.




am

20

/8E

/6

T
4444 r—
B-52 +pylon+silot+X-15, f=0° HHHHHH

———-—8-52 +pylon +slot +X-15, B=4° T

/9

/2

—————8-52+pylon+slot+X-15, f=-4° a8 I ,
aRas

4]

10

==

S~

AN

-8 -4 o 4 4 /2
a,deg

(e) M = 0.80.

Figure 22.- Continued.

65



66

2007

/8

B-52+ pylon +slot + X -15, £=0° gaddinataing
— ——B-52+ pylon +slot + X-15,8=4° THTTHH
/6| —-—B-52 4+ pylon+slot + X-15,8=-4° T H

/4R T
HUBREE BN S e e

|
it
I
T T
——
t t
T
T
T

/0 “ | ) 1 ,';; ;"L T

T

P
T

8 HHH &
I i

6 R - S
am  [HHREELL T ek

 lapennnn T EREEES T
LR EEHL L | .
T gasgnEEiNpu s RESERE RGNS pEE ST
S T - :
- T { + . - |- L - -
LT N L - CTELLITRLTT ERENNE [l ] BENEEES.

(£} M =0.83.

Figure 22.- Continued.




AM

67

/16
/4
B-52+pylon+slot+ xX-15, £=0° [
— — — B-52+ pylon+slot+X-15,6=4°
/12
T B-52+pylon +slot +X-15, f=_g°}
/0n -
s ]
&I
/
4
N
4 ]
T /
2 ft :
o EE ;

-8 -4 o 4 8 /12
a,deg ’

(g) M =0.85.

Figure 22.- Concluded.



68

32 - FEH TR IR

L - L T T
IRERNE I B puN
L T T RN
L HoH I + HHH-
CLLEE C1

28

B-52 clean

24

——— B8-52+pylon+slot+X-15,85-35°

16

2 s isEs IR s AR AR AR A

amM

] 1Y HEENREENS -
4 " ]
a7 mEwna
= | |t 4] 1] T ’—ﬁv~—-
- T

-8 -4 o 4 8 /12
a,deg

() M = 0.60.

Figure 23.- Effect of X-15 speed-brake deflection on horizontal-tail
panel buffet.




aM

/4

9 eeq 6o
P o o
* oo . o
o o .
® oee oo

69

12rTs
/0—_ 1 B-52 clean

T ’ ___8-52+py/0” +s/of+X—/5, 38 :35°
. v
sf
.l ; "

: Y :
24 : T
i -

_8 -4 o 4 g 2
a, deg

(b) M =o0.75.

Figure 23.- Continued.

—



70 I w RN

19T

12

/0 _—___’, — B-52 cl/ean

———8-52 + pylon + slot + X-15,8g = 35° T

8 e : I
1 ; || B N " N
6 = i
£ |
REPI T
4 T ] T
SEEENESEOE.EUREEBERREARE A r * ] 1
aM I T -
2 ™ ~.— /z'l 1 . H
0 L 3

-8 -4 o 4 8 2
a,deg

(¢) M = o0.80.

Figure 23.- Continued.

L

i



XX XX ]
[ ]
L ]
XX XA J
eee

14+

o HH T H T
2 R HHHHT

/0 B-52 clean

L ——— B-52 +pylon +slot + X-15,8, =35° |

N

SSfunui N 74
- | 1
Pl nunanunn

-8 -4 0 4 &
a, deg
(@) M = 0.85.

Figure 23.- Concluded.

2




72 e

Sooon
°
oaees
LA X R X ]

g, eI

|
1
|
|
I
i
11
1
I
I
1
b
Il
i
-

2%?; SE1 e ’ SEnaannas R RRERESE

— B-52 clean HHEHH
24 1 ——— B-52+pylon+slot+X-15+buff fairing 1T

——— B-52+ pylon+slot + buff. fairing BaE
200 T T 1
ShaseElt T Hikisich ,

/6 FTT T T

T T R

e T A .
2 T T T T H

am HH T SEENRRRRRREs: AN - 1

- A* —14 /, ;’; - —4 —4 ]
] N ANBEEEE N
u 11T 1 1114
4 I / RN 141 1
[] ] 2 L 1] | i ]

-8 -4 o 4 8 12
a,deg

(a) M = 0.60.

Figure 24.- Effect of buffet-fairing installation on horizontal-tail
panel buffet.




'y o0 e L ] [ ]
e o4 %60 & ° o8 eo

[ X XXX ]
see
[ X R 2 X J
.

.
.o
.
.
o
X
.
[ XX XX J
X
.
se 2
L]

1] — B-52 clean

- B-52+ pylon + slot + X-15 + buff fairing
——=— B8-52+pylon+slot+ buff fairing

]

[

B

N SNE NS REN

—

-

T I

|

T

[ || y/ SERBERGN
1 17
€ _| 7+ (14
4 _ Vi
] ~ 7
) -~
NHBEN
NG T 117
| 1 171 ]
o 1
! - 1

]

|

11
1

|

L

-8 4 7, 4 8

a,deg

(b) M = 0.75.

Figure 24.- Continued.

|



Th

am

14177

12T -
gagas — B-52 clean SRREN
LT ) . is

1[0/nnyns | ——— 8-52+ pylon +slot+ X-15+ buff, fairing [ 1T]
- —=—28-52+ pylon + slot+ buff fairing '
T T

8 HH+ .

6 H T = .
ani i 1] FEEHL T T - aa8:

rIr HSERENE *f T T LD PR L e L L e

r 1 - T RESRENENNE IEREeS I8 EE L

4q sags - - magsy K
SERE afal Rparaeaiianas T i SeRRans
T puE/amERRES T
SEEE TN H T s T
L L L kd EEs 1 Ll [ L rrT

F jas T af - H EmEd AR %:_ ]
- P L SaEEN CCET LT FE R

a,deg
(¢) M = 0.80.

Figure 2Lk.- Continued.




0

B-52 clean

——— B-52+ pylon+ slot+X-15+buff, fairing

—-—28-52+pylon+ slot + buff, fairing

T

T T

T

1T

T

I

[ 1] N
H
-8 -4 o 4 8 12

a,deg

(@) M = 0.85.

Figure 24.- Concluded.




—3
(@)

LN ]
[ )
20000
. o
(R X ]
o0oene
v

* 9
....e:

*é

[ ]

®

®

[ ] L J

L ] [ ] ® o - .

: . LE ]
® o6 ®e & o 90C aco [ XX ] L]

Hisins k | TH
i LR FH ‘ I dnds
T s R gss
45 Plrirttti bt L Smis
- ) :
—— B-52 clean r / T
40 ——— B-52+pylon+slot, 8y, =30° S = e S
L ; T NN
———pB-52 +py/an+s/al+X—/5,5‘,o =30° 1’
35 T ]
Sasass 1 1 ! T
P N o LIrE
I i Fr I - ]
30 B -
25 H *
- T aihf“‘~*
T 7 ] n Eal i/ BeaasE |
20 : s
1 as n ; - §ak
L I [T
| , T
/15 . HHHHH Hr g T
aM T PR
- y vy .
/10 T us
-+ r ] 4
:> Y
1 V4
5 Y.y RN T T
T T ATIITT gans
FHHH AT

-8 -4 0 49 &g 12
a, deg

Figure 25.- Effect of B-52 outboard flaps on horizontal-tail panel buffet.
M = 0.40.

dw‘ k :




7

OX-l5 model. Effect of con-

trol deflection; B = O

Figure 26.- Aerodynamic characteristics of the




78

Figure 26.- Continued.




(2] see * o S0d &0

[ 4 [ ] ¢ o [ N o o

¢« o 8 L ] e . o L ]

L d L] [ *°e® * .« o @ e o ®

e s0e s G600 & o oo e e & e ese o6
T

60

40 - ]
15 T BRh
] T
m .20 SO Pttty
o H “ I DD
05 |-ttt

-20]'3‘

60 /5 —r—

05 ;

15 - 80
e S S -
0‘ 60 = e
al,deg . R
| 40 ==
; Q<-4
O -
| Cy 20 —==

Figure 26.- Continued.




o o989 ave

80

/5

0

5
a,deg

-5

-0

- Continued

Figure 26




81

o
5 N
H a,
Q
¥
< O MO O
IR 3
D b4O D4 O
v..“”*w

Figure 26.- Continued.




82 .o: oo: : - [ XX ee
: : o: : M [ e ) o: : :
°e see o . : .oo .-. :.: oo: oo. oo: .o:

s

B

(£) 8, = 0% &, = -15°%; &, = O°.

Figure 26.- Continued.

S,




N
(e 0]

IRENE!

PYRRSSEES

i

|

T
T q—f—u—

05+

femn
il

>

T LA

2SR BRES SRR

R T

g

Figure 26.- Continued.




15

m
50.
B
w\ 00’
o
© o v
1 -
. — .
19 T
! [
L3
© 8
e
e Ie)
o o
o 0O
IS O
[]
: 1
. a .
- © N\
_ &
Q []
Q o m
; [}
: o
—i O By
[7e]
NG o~
© e
) N—
o
=L
H,-
m4_,.
~©
3




85

. eee
oo s0® & ©® o9

[ ]
XX XX ]

/15

/0

5
deg

’
2

a

5 0

-10

10

2
CL

(1) 8¢ = 0% &, = 0°; 8. = 7.5°.

Figure 26.- Concluded.




¥ R

S o

SAN

(A XXX ] .m —h_d

[} o e

e 3. W b

ot m

T

Q

Tl

—%

-©

AN

N

Q

o

-

,deg

a

C

5 model.

-1

ics of the X

.
b

haracterist
o°
a

ic ¢

- Aerodymam

Figure 27




87

T S—— : 9
: S e 1 e i EEEET : 19
== Ems 1o
S E e e
== = = o= == 2 =10
& R -
R EE =0
— = vxrl Hl. B =y 2 ‘y.ﬂ
% SEERS phee oo e 2 m
2 ® J ©° SN _
N v Mmoo Q9Q - X
o T X IIINRIY
]

deg

’
2

Q

[ XX 4

Figure 27.- Concluded.




v 83
N 80
o 75
o 70
A& 60
o 40

7 A

88

in the presence

0% B = 0%

mnodel
)AB=

2015! .

N

15 pylon mounted.

-52 with X

f the B
= 30.

it

Figure 28.- Aerodynamic characteristics of the X-15
0




innABEawEsRES
T T

20

89

13}

HH

i

-

T
H

-:ﬁ:u:xnsqg

[ XX J

3

T

THIHY

g

|

o
i
!

i

(HT

1
I

Cm 40
20
0

1]

deg

4
’

a

Figure 28.- Continued.

Ce




90

- Continued.

Figure 28




91

A

)
CRNEY

RRI R

l
i

13
1
‘

fiE

!

|

I

7

}

il

4
i

i

jil

I

Figure 28.- Continued.



e

/5

10

5
deg

o

5

/0

-,

53 00
TRINRG ¥

D >aoO0dO

’
’

a

Figure 28.- Continued.




95

: : T - T = TR
: — FEH- S etse e : -
| Y + " L) 1 I b 1
- T B T T 7T
N : :
: : = - aeeess 9}
: sSssases I <
%
. T +H
X iy — T
i t 5 ; : )
1 ﬂ_m % w T ~.
¥ s R 'S §
ST T ; S :
S
& A= S S o A AR mame
Pl By Fd : & e anes i S
oo e e % : b S Esarasarsy s = D
= o 7 IR : £ !
. * T AL L asee 1 $HY ! s } N
 TYXXX) Tt £ = X ¢ N -
A Wi e 3 i W X
< & 7 .#wi. T
e L~ Lu\ .Vl —.ﬁ - " T b ) L a
[ ] [ ] % e i ot e ) T h "
At
e o o ; s : t T - , Q
T X o - = s b YA, L ER P
2 > ! =
, P = : ;
: d % aBane s
svece T + o B s Wi 3e B it 1 v
t rias e 7 vapsny o f iy
N = R AT S =R et = = ,
e 5 = S 1 - '
S . s : i =
aay i 1T S
(XXX X ] T T T
| : 2 1Q
N

20,
&)
G /10
05
o
20
/15
Cn .10
05
o

S OMOBLOYQ

. D OQONNO ¢
[ ]
(]
. D P4O Od o0
L]
Y ®
[ X X ]
..... :
e M B THE EE: SR
e & & e THT
secoe b T H
1 S
[ X X ] ,Eﬁ\
L ] L] o338 m B =
(XX X X s e e
o
I
{H ; S
L o
i T !
B
& 3 L
R
&
PaSERE Nﬁ_ g
e S e = mmany e
S - 2
— — & d‘ ! ,% ‘e
S
be & &
g 4 =
= = : S e aae
- ¥ : 4P =
3 : b, = b
C = D L et
P T/ H (- S
= eost
: t
[EESRELRRES S Dot - A

o, — O
(f) 8¢ = -15% &, = B, = 0°.
Figure 28.- Continued.



[ X I

.

L] [ ]
(] LXX)
.

.
*scee
(XXX XY
o o o
L] [ ]
(XX Y X
L] .
(X Y]

=
E —
ot o} q i
q 7 q
T 1 3
- X
pee Or Io1 i ™~
e Y > X 1
¥ 4 <X
t Y t a X
| & Y
¢ T 1 ———
E 4 N e
48
¥
7
e oAy
ol 1T
ol y &
r o I i
1 o t
1 o ana Y Y
et Z ™
2 i
¢ o & )
X % 2 ¥
1 < 8 - N
: i X o
a'io 2 i
T T T S . vema = {
t T Y e o
.t £ T T B o A AR b et ¢
T e ¥ T I T e - T
1 1 ' T i T ' Bay e e s
T T L2 VB
- o= Y
e e =K %
S8 saas s oA v aa s
s X LW ba € 1
H b e X h Y 1Y
7 TT 1T X 1 'S X Y
T \oa ga e Soa X e
1 g it it S H e 1
ps L e 5 Sor. H e
p—— ¥ =
t —
T -——
1 ~ DD -
1

¢, 20

= e —— -
E —t
4
| wwe E4W
B
4 FPI Lt N
o ST B s Y
) &3 o b
¥ o ¢ X SN v i
/- & \ W~ ” 0 B4 et b & Y
2 \—R Srewmnt
= ) — S
¥ X T 5 vouas T
¥ b S~ o S g X,
s 2 T  w— 50 B :
B & > § Bopsenasy = -yt 0 i
w A1y ) SR pel | o Ty o |
ot ! S Sama™ > e YT
W - v s e 4 (oS 1) - NG
X Ty Pt o~
rs V.- o v 8 S 7
St amst 9 ot ime v i
name T 7 % Y
s " o 7 a "’
1 Yoty Vi g
b o s 7 <
T ¥ T T
+ o 7 N
e 7
I
h e

60

20

Crm

25y

20

a,deg

”

(g) Check control deflection.

Figure 28.- Continued.




95

::_:_ = :
. :
T =
_
5 St
Hh ;
} :
Hi :
Hoe
H 25 .
t s HH
: o
, _
i
: :
:
une
: [ERaas]
essmssesssaean
T
EEEe
n i
g 5
Pt 3 z
7 2 :
SR 7 7
b gia
pitd : - B
Fag £ ah ki
14 = PHR
£ = -
L ivd vy
&
A S
=
AP
Fadsersasstooaes,
P 1 e
e s s s o
e i
) o e &
% e . %
! : !
:
< > o Q <2 2
S

Figure 28.- Continued.



20

/5

10

5

deg

7
H

a

, :
—
; I :
: :
g
q
g {
iy
= 7 e
¢ 7 3y
{ T 1
: 3 {
" Pt P!
5 2% 3
; o !
f \
3 :
; :
o o
g g
5 = i
£ A B A
— ] as, Y
>iTg Sar e i
T S 3 T
aa — T S
o i e s
- 1 e
3 8 o
5 ", $ — CIoR
5 & / o b FERA Y
B A ! ooy : T
FoEy e s o e e SR RS . TEEEIRE: £
3 A e S e i B :
1§ Fp e - Y v e A s e e tassas =
(A XXX ) ¥ % rs s B VB0 0 1 5 B < D4 B v T
. F d \ LTy ;
L] 27’3 y. & i F S » 08 B -9 > Va1 T’ ra%
pinpg 7 Dy B o3
(XX ] s Z v TNCTX h T
e & e S B R e e e s TRt
Pt BB A %
e s e e s . A ST PR T i 4
305 i aeee iamee B o iEeE Sematines & o T
e o o T 1Zs T asas T vi 1o e
. . e “ :
!
LY X J L
(d e 19} Q ) Q ) Q LY) QO e) Qo o Q
() ° ~ ~ AU ~ ~ 0 0
> t+ N
LY X ) PW
° .8 5N
. (S) Q
L X X ]
L ]
see S OMOBLORO
. QO NKNKO T
e o

29075 0

Figure 28.- Continued.

. o, )
(i) 8. = T7-5; 8, =dy =0 .

C,

.
o e
L] T T T
4 Jal ———— - :
e 0//
LA XX ]
1 ¥ ) b
*soee : z =
* -9 1 - B
. vu — = e
1 iy & N
(XXX ¥) = T
{ q t—
e =
(XYY XY) by
o o o e X
. . & B 5
=L e SEEEh S :
secece " A £ S IR %
: : = =
== X6 o i %%
soe = B P X St
;
K E:] sHegeed i
H=F e =
: 2 : o
= } : =
£ i
1 — st
i
—r =
B




L Ad

5

HEt T

0

1
t

Figure 28.- Concluded.




20

ot o= 0
-+ 1
e T ~
& o
. ¢ be'l —
1 -t 1 —
b iy o
22 otas - @ see. & 1
T B
. H——3 1O
¥ = 3 P oINS
¥ —— 7 ] o
= g s QL
I 5 ; Q
L PPOS sagur o a3 KA ~
& = 5  Inma s ou: I N
P T
"3 1 b = 4 S 4&H b &
& - A S
o b Ty
X y g t :
& B R
o ¥
X K. >3 5 "
ve ope dowaven oge sam aee jaes
Slaas; 2 s EnaTy! -
i5a 81 inses o al 158 B
i- s eeiie :
s Tee s ede .4 G- b
S i il ise s o
' pony e - 88 & 43 U me st . N
Q 0 S Q Q 9’
M | v

Figure 29.- Aerodynamic characteristics of the X-15 airplane model in

the presence of the B-52 model.

Pylon-mounted effect of sideslip of -

P - z0. = _ - o°
the combination; iy =375 8, =8 =58 = 0".




99

e

T2

S amTanal s ohl

Figure 29.- Concluded.



100

e @ @
L] e o
. see
s & & o906 o9

i

/5

ERRiAR AN

[T

il

T

!

i
1L

,deg

a

I

i
ik

|

it

ol

- Aerodynamic characteristics of the X-15 airplane model pylon

Figure 30.

Effect of speed-brake deflection.

mounted.




101

LA T
[ ]
LXK N ]
] L]
e o o
LX XXX ]
so00s
e e
(XX TN

”/57 .’20

10

deg

i
)

/
?

a

";(})-1--4;3.

.5”“ 0‘.

s§ERaREaE:

T

T

5| i

= 30;

.4o;

0

15 airplane model pylon
= i
t

M

;

Outboard flap deflected 30°

- Aerodynamic characteristics of the X

o.
« O
Y]
YAl
m 5&
=i
o
v gy
—~ O w0
N
0 5"
o o
m 8 o
o
=




102

R E RN ﬂ S
L ] [ ) .0 L ] eoe o * * L ] : e : [ ] :
‘.: .‘: : : : .Q. ..l :.: ..: ee LA X ] ...
15 3
20 i3 0B ii ity it ;
Gm W11 i PECAEEITNEY c] - POR i 1
0 M OS5t s i
M| N 80 1 i Na»ﬁ.__ I
20 i o 75 o i i
a 60 i
1Ot i
15 05} F
N1 ey
N‘\ P / Cp ’,S-"" A A
10 i p 4 oI i
Co S J e
05 i -05 [t
P A H 55
0 L
/5 i
H AL 4
/10 T A :
LA
siltditil
2 ti‘ i ,x‘( : 40 r*----lm:ﬂ,,,,m-—is":zm
’ 11 by Al i
a;deg u/‘ it yd 20 | ___ﬁ,,-::ﬁi“
1| Cy ] i
{ : H HAH
i it )
-5 W 1 0
| | it
2 0 2 4 29 5 0 5 0 /5
c, a,deg

Figure 32.- Aerodynamic characteristics of the X-15 airplane mcdel.
iyl?nggounted buffet fairing in place; Bg =0, =8y =8 =8p =8 = OO;
.t - .




2o, ooe .lﬂoo ® 0o o aee oo 103

T T . i
M E 1 HH seRsdyannn
S TR AR 2041k
Arafiaaesy
dan, s v =S
40 H v i i 15 Uit
HE bttt i H
Cm 20 ] CI 10 Ao
¥ 8
SAFAGAL T Rt
0 VY o gobed

85 0
83

75

O bDOpd a

25|l 40 P i

2Ojfi e il 10}

A5 [ ol Cn OSk#TEH

Cop

T ama

/0 :::::: 17 0
. H
P inas

osbiE ERr it -05

oy

i i o f HHEHTHT 60

,
:
,
,
‘
:
;
S
‘
} ]
[
|
|
‘

a,deg 4 L (0¥ o HH

_/O tH aees _opttiiitiith
-4 2 o 2 g 6 '2-05 o 5 0 /5
C, a,deg

(&) z = O inch.

Figure 33.- Aerodynamic characteristics of the X-15 model in the presence
of the B-52 model. Sting mounted; Aa = 1930'; AB = 0°; ¢ = 0°;

6e=6a=8r=0.



10k

P

LT

deg

’
’

4

,
=
: : &
1 T8
5 . By
s
T T n - T 1 b T
ena: - o= = ae v
: 3 i 3
it : e : geaansytins i 4
T Enr o Tt = hoy § o4 13 Y o
. T i s R +
: Sk £ ,
Sege —H 7 ; : y 1 194 i
. == Loh s
: =2 z 4
u m - 2 4 = T K X
o =1 b 1 (A 12N
£ i e : # (e R
P A g T 2
Figidta P S ; =i 3 et
. i a a - 3 Y K 3
. &4 ; e 3
5 FE == =
= ; PR : SR =it
- A > - 9 = 1.'e 5" § 518 .3 Fet
B 3 =14 5 e e 3 =y
=< “ I
= | i
} 1
m <X X o S g <~ X 9o S g Q9 %
> s ) > ) :
Xy
= T—— R
— ; = =
e
~ =
=
S 5
= e
: =
=" : S
iy
= R 8
Y =R
—p—p & % & 5
1 X fu Zx
S e e =
..... qx 2T o e v Y. E AR
= SeSrs: ot
P = %
= : : == T P
2 g
; % =
1 2 I, - A ah b ey
5 = z: B L e
% 3 5% - e =
= T = 3 B : P e =
3 2 : f - e hasieee e
% T ¥ U= e REE
o T T o 1z 7 bl
g S e
- I T + et o e e o e e e
pased T T It by
T 1 1 T e
= e ; =
: ;

Cm

2511

20

Co

A0

15

= 1 inch.

(v)
Figure 33.- Continued.




105

Z = 2 inches.

)

Figure 33.- Continued.

c




106

P e e e e o

T
!

i

“ Vl{\‘l]

R

|

z = L4 inches.

(a)

Figure 33.- Continued.




107

’

a,

inches.

5.7

Figure 33.- Continued.



[ X R XX ]
see

108

/5

10

5
deg

o

5

9%

’
’

[+4

CL

z = 8 inches.

(f)

Figure 33.- Cont

inued




109

T — — ©
& 1 T by T ~
 eseses: : : = i
B 1S Escescat LB
T i i e = HHEH R
R R R FEETT e e ataaeaes
e St A Rttt : s S EEI
:
A
: -
: : : T e e !
nal T IR 11 + 1
] ol , ! , ,
t :
YY) t s = LY
2eal , % : : j : ; g SR I ) dres 3
= : 5 :
eseee Eeeun: ieap Tat T T T T T8 H gt T 1 I 15 T
o e T aSs=mmzsRESizan HES TR HO R HE : 1 S Nl
ROt », 1T T I ,» 1 I -
» . z EEE 2 = =Q b
- : =
*» o o £ i :
e
tsee o : = 2 o
HE e : B 5
XYY ; t <
T
- . Y
. = B
:
e e e : ,
sceee e shasaa

soese m 9 9

"o &
.
L]
e o
.
(XX Y]
[
[ 2 XX ) e
. MM;
[ : pas
saee : f
Ld ® o ﬂ;, Mm
[ ] T
see J
. [ 7
[ -4
(XX X ¥ X
(X Y} &
. ° ‘M%
s0see Lt
Y
‘u%:‘
\IM.
B o
%
s
o
.

12 inches.

Z

(&)

Figure 33.- Concluded.




(@]
—
—

i

M%H.—a:r’

M OO
S 0 Q

© ©Q

NGe w®

i
|
i

|
|

L
SRR
g

1
AL

e :CFNJ‘D‘_ b

V. orage b 8
I

I

40
Cm 20
0

L0

(a)

- Aerodynamic characteristics of the X

Figure 34

15 model in the presence
Ap = 0% 0 = 0%

1°40!

z = O inch; effect of sideslipping the combination.

s

fa'ed

.
’

X-15 sting mounted

-52 model.

of the B




111

; T T
+ joiy sus g s - i
iuH: f I S F $o et 1
e [ e e by A se e
%3 P T . IRAGREE 1 T
Tt b T T b & Ingaq fEbunananes! o
imaat RSy BHEGE anay s ¢ ipdd insnanaagon:
Eaneat I T s
T
. 08 Soes suenRage
5 1 §S Sana smmny
X
Vo3
e F
sessas: 1
F— ra %
P T3S o HT
FLLTT = 1 2 t & T ESeesentenaaaasansa
e T ySEa s dry pa
E e e 7o e ot
r 13 Pas Aty 2
Y >l sau e g
-l e aau 7. Boes sy
Y13 Canea ot = e
P 1515 s 2N
E v ra = Yo oy
F— Y. X
=i oI
e T IR
s T s e o ST ¢ ST
P A mm D Lo 1 H— = @
LT ! o innn g i o
i T 125 < s
e I ==

2
/15

¢ 10

05|

T T TIT T pu -4 . b
T T iR=at ou! 1 ot ;
H I } in
1T 1
1
P n g
i
t
mos ot onrw:
at aas T
7 T 1 Sierd 1T T
o HT T
ol o t 3
= T =
t
T
t
- t
1
s 1 1T I
T e o e inans T
1 : A T F
Bmmng faps: r TP :
—. A
e e
- 1 v.s ¥
Sty Soang he Sue 812 o
5 9
T =2 I
]F>1¢ Fa't
e peem i = = ;
= ; : e :
1T - el T ) 1.
: T T

25

a,deg

CL

Figure 34.- Concluded.



Q
—
—

/5

0

5

L
-10

- « N P HH -
- i
7§
= T m... m
- - < T
” 1 be
st = ¥
= { 1 i
=15 3 -
= 1 o 2 B
1= B 5
o A 3 e a8 w b e
: 4+ - :
= T 1 a9 5 I 3
) 1
[ 7.4 8
e FaEIEdEaslnus = =28 4
S Rl nT B B R BC W& DIHE 3
Esier o {H S ESEES s . B : -
==y : t S
O ™ o Y] n O ) 9 b2
N~ X Q NV
g
S Q
H MO AIQ O
T QQY/RKNQ ¥
D pP4O 0d O
=%
= . o x
A =
7
E7
o
peser
nw.- 4=
N 1.
: i~ - S —
BEE-HUI TN =5
T Bl b
= I <
= N g
= ¥ 1
: f
Q o m
© ¥ o m
: ¥
3
Q

a,/deg

2 = 1 inch.

(a)

Figure 35.- Aerodynamic characteristics of the X-15 model in the presence

OO;

= 0% op =09 O

Sting mounted; A«

1.
0

of the B-52 mode




113

R ’H—t—v- -

e

THT
pRSigEvens

z = 4 inches.

(b)

Figure 35.- Continued.




11k

Tt

T

Tt

R

Sfnanas s

t

o 5 /0 /5
deg

5

’
’

a

z = 12 inches.

(c)

Figure 35

- Concluded




n\
~
—

:,:: T T : e TR
sssuzssas, T ] ] ] TR
I ! 25 ] ] = !
H efise ] i
H = : ;
! i i : !
i
S
I T I8 I
HHEHH } jmeaman. o b H T ! t
I 1T 1T T e 1 L s
: g > 2 g e
: ] as S88 oethE s st yne et 2
o e Eesssaana: : 1 SSSeTiBestERs: i3eed
o ; " ) f i &
a8 I T ¥ [ IREes
HH ! o !
H ] _ :
11t T — - 1 L
T H : i ; o
] A e
e s | A i e
R Hiy ; j8iss iaemstanasatan IR feesces
31 2 £
v | I T I8 anp by I
el 2" T T eed Sy T
& f = T R T Essatt : ; i £
s e ey saass. tasncaram sl ion =H s T
131 1 1 3T 1 b nad o T I T
i Ty T ESsaifsdnsicoenn EaaspRie
3 T HiH -
41 1 1 pa i S oaaas
E

T

40

sas T fiss easil 5 ©
j$ i HH &
1 .v_,T. i,
- s AN ]
N ik i ] HE
i s VeEs ? THe afrs
s I #11 NI 3 ! M .HW
i% | t ey
H 1 #\ H 2
- HHHH HAH
i i i
m N wl e 0
o 111

i
!

Cm 20F

the presence

in
N =0° ¢ = 00,

deg

’
2

a

f the X-15 model

Sting mounted; Aa = 3°5°';

zZ = 1 inch.

(a)

Ce
Figure 36.- Aerodynamic characteristics o

of the B-52 model.



o =y 79}
T T L [SSSGERS S ——— T
B e =i il RSt s =S
= aerr oty = e [HWP’
e == * t
t josasss T ] 1 0
T e e et He I g =
I HEH S 1 [S5=223 G S e B |
H e It 5 jassss A ot et 3 !
Saa 5 = T 18 oat poony!
ESSee: 1 ShEE
SSBS: T eRed e W ~ 5
: i~
eu: T - T ad ey o3 T 1
: T 5 L : g
T M it ol . 1 T DV
T T A T X iord T
¥ T s e 3 ot it Ay
T juaaas T T ”m
! : jaese: t ; k A
T T .4 janas: e s TIT T sai
XX XY T gH T saee: : f 1Q
[} . t
o0® e - 4 joassvd e + <
@ o b~ inT L. soal
H i ! LTy I st X i i5as S55] dancsssn
b A £ : TR S G TR 0
S H T ! sitashastens: Frd i Esas aassyapee et FHE
L . Hs ; HH 150 ba ! Eeseihansansssepassss) T
] : ! S : = HHE
| BESSSeY 1 posass
mw ~ ~

§ 2

-05

8§ o
)
b

0 Mo Q
IR

z = 4 inches.

D b4 od o0

i
(v)

Figure 36.- Continued.

CL

f
0

/ol

a,deg

\O
—
-




117

/deg

a,

inches.

12

Figure 36.- Concluded




118

|
1
/5

1N

T

oM

S

Q9
T 8330 ReR

D P4aoO 04qQ O

1

sqseusensys

Ts

12

. deg

a

Ce

h

2z =1 inc

(a)

ic characteristics of the X-15 model in the presence

; AB = 2°19'; @ = O°.

1050|

Sting mounted; N =

- Aerodynam
-52 model

of the B

Figure 37




119

/5

=
T

)

0

t
T
I
s

5
aeg

T
T

T
oL
Sopsasiifnaan

¥
s
1
f
T
1
t
t
H
S
H
H
a’
’

| it iR
i : e = 1 HE BT ©
pis i e il T

! gt i “ R

it i ! HE S eces EHBeEch oo
Rasatie: o Fessssetstiiceiatactiintest TR O

20
0 T
9

2
15
10

057
0
-05

0 MmO u QQ
T IIIXNBR

D bad odq o

z = 4 inches.

(o)

Figure 37.- Continued.




120

15

0

5

50

—F [anar seas -1 3
—=: 3
— Y i
t
o i
ol
b
lllllll t ;
+ T T T
- t I
{ 1 !
: : ; t : 17 o
T T »» T it 31T 1T T T ba
- T sy 1 Tt
! fass it
s
+ on!
H TR 7 T
T HH ] t TH T
H o i T ! T : : H
e ! T : t
B 1 =
3" o +
i s 1%4
TH F 5 i 1 s
H T HFRH 1 i
i Fil i _
t | T T
; 1
{ } h
} }
} } o
Tesos! H

-0

15

¢, 10l

05

60
40§

Cy 20k

12

=
2 T o T i < t
3 T T - T T 1
v SoSmaay X,
-+ s 5
4 S i
4 e SN g
f X
e
7 S b s ;
] S
i it T —Hh S
7 } sy um H Ay t
b s BN b M T >e . ¥ 1 T
=+ f X 1 N +
FE—g B
— a3 X
N {Tae .
b B i et N o ta e
7 NS ST
1 1 f NIEK
H k N
ress 1
H 1 o
e an Bt v ees s vas
1 3 ReaL
e us
38 ol =
o 'y
T ma= e T T
I e Tne Sa TR v
+ nanan: E e rs TomeE i
H 1 I B s dsas ! “} 7
: t =n eee: soE
1 o
T et
s PR T
H % ¢ tf
17 3 H . 1
T et  BaE inass | v
T e
i vus! PN
$aa o us 181
1 a3aes
T W, . $ b
ounas: T NEHNT
N ;: ST
£ TS f

25

20

45

Co

A0

05

_/0 HH
4

,deg

aQ

Ce

z = 12 inches.

(c)

Figure 37.- Concluded.




121

T

LSS

FoT
o

Hi

euamRRasEEEEERE

z = 1 inch.

a)

(

haracteristics of the X

the presence

in
0o

=15 model
-2°19*; ¢ =

1030'; A8

Ja¥s )

—
0
5%
o H
o
ME
P
,m,B
2
M P
]
1 O
@
[¥s
)
G
o
=




122

. .o ..
ooo"

40|

Cm 20

TR T
junnae it
i
1t et nei
e 1T
H 289 22X
3 Saiihan i,

05 s

E il
HH b
Mt T 9 1
3 ‘
B i .
H A 7 Lo
H ) SBRFs e %4
FH AT s
H AT
H
L
H
i
T
*
i
— 4 1
s =
x
: HH
7

(b)

opbOoOpda ad

85
83
80
75
70
60
40

HT F _?]T g
204 %i e H :E%:}
/5 H :E i HTHH —; 4
G JOfHE s
OGBS i i
05..5::@:1: “_” o 5 o Hi
HHF S U
20 il
S5 :
488 1
10
Cn 'ﬁ, f 2y
O5 |3 gy it
goais S
0 H i i
-05
60 i
40 U il
¢, 20} :
o}
20 i =

J0

z = 4 inches.

Figure 38.- Continued.

S

5 0 &
a,deg

0




123

5

TITTITHT asaznan T bos smamun: T T T TIT
T H HHHH ] T T
t i88ns ana: 1 jon s T T
iEasnase: 5831
¥ 1 tH
T | T
f ik 1
b B 1
T i T t
] i R
t . s 3
T T - § 11 ~
H i H
T I it
13t
T B
t Bt 1
1
1 T HH 5 [
T H
jos! : QD
1 + D
t
; e
> - Q LN
T AT H 1
I s t
1 I
H T i T T
H H H BE]
= % Son
t T 1 et 1 at HH U's
b HHIH ! igana s in SaRs inasalimans HH i
&ag 1 I i 17 1 1 I o
riamal o 53 T
= B 1t
3T T 1T 1T 1 1 1. T T ¥ 3 131 T
Fit: T e T I t 1 3 A ¥ I o+ easan: ansaaa:
sam 1 T T T jesassaatmuens:
=guant i aa aaan: b ] iaasasnSssan:
~

¢ 20 o
0
20

}
HH HHH
2t H©
et 11
B I
H
5 T T N
8
3
=3 H
B
7
: it :
H t t
| 1T 1T T
e I
T T
- 1 14
S22 :
T :
: :
: t
8
:
e
i
F {Ray nans
HHH
AT 1 & T
et v T
: :
IR HitH
-
— 1
=
- TH HHEET HH 1

15}
10

2 = 12 inches.

(c)

Figure 38.- Concluded.




Figure 39.- Aerodynamic characteristics of the X-15 model in the presence
of the B-52 model. Sting mounted; effect of X-15 bank angle;

Loy = 1030'; AB = 00; & =-9950'; &, = ®, = B, = 0°.
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Figure 41.- Aerodynamic characteristics of the X-15 model sting mounted
in the presence of the B-52 model. Effect of wing fix; Ao = 1030';
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Figure L1.- Continued.
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Figure 43.- Concluded.




